Objective: To determine the suitability of four research methods to measure the rate of child restraint device (CRD) use and incorrect use in New Zealand and obtain data on barriers to CRD use. Design and setting: To assess the rates of CRD use among vehicles carrying children 8 years of age and under, two methods were piloted-namely, an unobtrusive observational survey and a short interview and close inspection. A self administered questionnaire and focus group interviews were also piloted to assess CRD use, reasons for use and non-use, and to obtain information on barriers to their use. Respondents to all methods except the focus groups were approached in supermarket car park sites at randomly selected times. Focus groups were established with parents identified through early childhood organisations. All methods were assessed on criteria related to efficiency, representativeness, and ability to obtain the necessary data. Results: The observational survey provided a simple method for identifying rates of CRD use, while the self administered questionnaire obtained data on demographic characteristics and reported the installation and use/non-use of CRDs. The interview/inspection addressed all the questions of both the above methods and enabled incorrect CRD use to be examined. The focus groups provided the most meaningful information of all methods on barriers to CRD use. Discussion and conclusion: Advantages and limitations of these methods are discussed and some refinements of the original instruments are proposed. The interview/inspection and focus group methods were identified as being more appropriate for efficiently obtaining reliable data on CRD use and identification of barriers to CRD use.
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I
n New Zealand, as in other ''wealthy'' nations, motor vehicle traffic crashes continue to be a leading cause of child injury mortality. 1 Kypri et al, for example, reported motor vehicle occupant death rates of 5.7/100 000 per year for infants and 3.7/100 000 per year for children aged 1-4 years for the years 1986-95. 2 They identified that at least 27% of infants who died as occupants in motor vehicle traffic crashes were unrestrained.
Child restraint device (CRD) use in motor vehicles has been compulsory in New Zealand since 1994, yet an observational study undertaken by the New Zealand Land Transport Safety Authority (LTSA) in 2000 found that in some regions compliance was as low as 64%. 3 Even if CRDs are in use, they may be incorrectly installed or children may not be properly seated in them. Estimates of the proportion of CRDs incorrectly used, ranging from 30%-80%, have been reported for other industrialised nations. [4] [5] [6] [7] [8] [9] [10] [11] Incorrect use may nullify the effectiveness of the CRDs. 9 With the exception of the observational surveys undertaken by the LTSA, there has been no published research on CRD use or barriers to their use in New Zealand since the early 1980s. [12] [13] [14] [15] [16] Findings from these earlier studies identified two categories of non-use: driver attitudes and design problems. [14] [15] [16] [17] In the 1990s, a North American study found that drivers were dissatisfied with CRD design, particularly the mechanisms for installing CRDs in vehicles. 18 A national survey has been proposed to determine current levels of CRD use, correct and incorrect, and the barriers to their use in New Zealand. To identify the best methods for collecting such data the following pilot study was undertaken. A variety of techniques utilised in previous studies were incorporated including close inspection, self report questionnaires, pictograms, short interviews, and focus groups. 4-11 17 This paper reports on four methods piloted, namely, an unobtrusive observational survey, a short interview with close inspection, a self administered questionnaire, and a series of focus groups. These are assessed with respect to efficiency, ability to collect the necessary data, and representativeness.
METHODS
An unobtrusive observational survey (subsequently called the observational survey) and a short interview with close inspection (interview/inspection) were undertaken to investigate the rate of correct and incorrect use of CRDs. Both the interview/inspection and a self administered questionnaire (questionnaire) were used to obtain information on the use and non-use of CRDs and barriers to CRD use. Focus groups were conducted to elicit detailed information particularly on the barriers to use. These methods were piloted in Dunedin, New Zealand, a city with a population of approximately 100 000.
The observational survey, interview/inspection, and questionnaire were conducted in six randomly selected food supermarket car parks. In New Zealand, grocery shopping is commonly undertaken at supermarkets, with customers using private vehicles. These sites were considered less likely to produce a socioeconomically biased sample than sites such as early childcare centres, schools, or fast food outlets used in previous studies.
5 18 19 The methods were conducted sequentially over seven weeks by observers operating in teams of two. These observers were trained in interview technique and correct fitting of CRDs. Data collection times were randomly assigned during three days each week with equal numbers of hours spent in each car park. All privately owned vehicles in which children 8 years or younger were occupants were eligible for selection.
The variables measured by each method are listed in table 1. In the observational survey, data were recorded as vehicles slowed to enter the car park. Initially in the interview/inspection, potential respondents were approached and invited to participate as they parked their vehicle. Some children were releasing themselves from their CRD as the vehicle was parked, however, so this procedure was modified and potential participants were approached as they returned to their vehicle after shopping. Similarly the self administered questionnaire and a return envelope were distributed to prospective participants as they returned to their vehicles after shopping. Contact details were obtained to enable potential participants to be followed up by phone or letter.
The questions used in the interview sought basic demographic information on drivers and children, and ownership, installation, non-use and ease of use, of the CRDs. They were based on those used in studies undertaken by Geddis et al in the 1980s. [12] [13] [14] [15] To explore whether there was a link between incorrect CRD use and the design of imported Japanese vehicles that dominate second hand vehicle sales in New Zealand, an additional question was asked regarding the country of manufacture. 20 In the inspection, the CRD was examined with respect to its fit in the vehicle and the placement of the child in the CRD. 11 In both the observational survey and the interview/inspection, pictures or diagrams of a variety of CRDs (pictograms) were provided to assist in identifying the type of CRD used and its correct installation. 8 The questionnaire consisted of predominantly closed questions similar to those in the interview. Information on use and non-use of CRDs was sought using a five point scale to assess disagreement/agreement on a series of statements.
Focus groups were recruited through registered early childhood organisations selected at random from a comprehensive list of such organisations. An experienced facilitator (the first author) conducted the semistructured interviews on use of CRDs and barriers to their use. These lasted between 45 and 90 minutes, were recorded on audiotape, and subsequently transcribed and analysed inductively for themes and associated dimensions. [21] [22] [23] Elements related to the three criteria, efficiency, ability to collect data, and representativeness, were used to assess the viability of these methods for a national study. In gauging efficiency, the response rate, the time required to collect data and material, and the human resources needed were considered. The ability of the methods to collect the necessary information was determined by comparing the variables collected by each, and assessing whether the level of detail was sufficient for the study's purpose. Because demographic characteristics of the population of parents or caregivers with young children who drive cars were not available, a reference population was identified using the 2001 census. 24 National census data show that 90% of parents whose youngest child is between 0-9 years are aged between 20-44 years. 24 The reference population identified consisted of adults aged 20-44 years domiciled in urban Dunedin. Reference variables used were gender, age, and education levels. A comparison of household incomes between respondents to each method and the reference population was not possible, as age specific household income data for Dunedin were not available. The reference population for this variable included all age groups in the Dunedin population. The proportion of incorrect use among respondents to the interview/inspection was calculated as the proportion of drivers who made at least one error in fitting the CRD or placing the child in the CRD.
RESULTS

Efficiency
The number of respondents participating in each method and where applicable, the response rate, are reported in table 2. The drivers who declined to participate in the interview/ inspection stated a lack of time as their reason for noninvolvement. The self administered questionnaire was dis- Of the three methods based in the car parks, the interview/ inspection required the most time to accomplish. It also required the field workers to have considerable knowledge of CRDs, and skill in interviewing. Less time and fewer skills were required to undertake the observational survey or distribute the questionnaire. Data collection per vehicle was fastest in the observational survey. There were some limitations with all methods. For example, the flow of eligible vehicles using the car parks directly affected the speed of data collection in these settings. In the fourth method, each of the eight focus groups took approximately an hour to conduct. They required good facilitation skills, the cooperation and coordination of outside organisations, and resources for transcribing audiotapes.
Data collection A summary of the results obtained from the observational survey, interview/inspection and questionnaire is presented in table 3. The interview/inspection provided the most comprehensive coverage of information sought. There was consistency between the three sets of data, with some exceptions. For example, in the observational survey, the age of the first child observed in each car could be estimated in 98% of the cases and the sex in 74%, but data on age and sex were missing for subsequent children in many of the vehicles. Consequently, only data on the first child observed in the survey were included in the results reported. Other exceptions were: (a) the different distributions for position of CRDs in vehicles, (b) the lack of information on CRDs from the observational survey, and (c) the lack of information on CRDs in vehicles from the questionnaire.
Information was sought on the ease of CRD use, correct and incorrect use, barriers to use, and reasons for non-use. Both the interview/inspection and questionnaire reported on drivers' perceptions of the ease of use of CRDs. Only in the interview/inspection could errors in CRD use be observed. These related to installing the CRD in the vehicle, and placing the child in the CRD. Results from the interview/inspection indicated that although 62% of drivers interviewed considered that it was ''very easy'' to fit the CRD in the vehicle, 75% of drivers made at least one error using a CRD. Sixty five percent of drivers made errors seating the child in the restraint and 61% made errors installing the CRD in the vehicle. The most common errors observed, the failure to use a top tether strap and the failure to secure the harness tension strap ends, have been classified previously as serious errors. 11 The data collection forms were reported to be easy to use by the interviewers, although the pictograms did not aid the inspection process as the detail was insufficient for the range of CRDs being used among the respondents.
Despite participants in the focus groups exhibiting a high level of willingness to use CRDs, their discussions generated more information on barriers to CRD use than attributes of CRDs. A number of problems related to the ease of use were identified: operational barriers, bulk, difficulty in fitting, and lack of authoritative instruction, both for the legal responsibilities and fitting. Other types of barriers were also noted, for example, the cost of CRDs or of modifying a vehicle to fit a CRD, and social barriers, such as children exerting pressure on parents to use a booster seat or adult seatbelt before they were physically ready.
In the interview/inspection and questionnaire, reasons why children were not restrained were obtained by asking respondents to select from a list of predetermined options, and an ''other'' category. Eighty two percent of respondents in the interview/inspection and 72% of those from the questionnaire considered the question did not apply to them as they did not recall their children having been unrestrained in a vehicle in the last six months. In both methods, key reasons for non-use given by those who did respond were: not enough room to fit the CRD, the child self releasing from the CRD, and driving another car that did not have restraints. Forgetting/not checking the CRD was the most common reason that emerged from the unprompted ''other'' category for non-use in both methods, but was much more common in the interview/inspection (30% of reasons given) than the questionnaire (7%). The focus group interviews identified similar reasons but obtained more specific information on the reasons and context of non-use of CRDs. No relationships were found between the reasons given for non-use of a CRD and other variables such as the type of vehicle driven.
Representativeness
Demographic data were collected from participants in all methods except the observational survey (table 4) . Comparisons were made with the reference population described earlier. The results reported are generally consistent with this reference group, with some exceptions. There were more female respondents in all of the methods than in the reference population. Comparing respondents to each method with the reference population showed that respondents to the interview/inspection were the closest demographically for age and education, while those in the questionnaire were slightly older and had slightly higher education levels. A higher proportion of participants in the focus groups was younger and had lower education levels. Ninety eight percent were female. With respect to household income, a higher proportion of the participants in the focus groups had lower incomes than the reference population, a larger proportion of the interview/inspection respondents had higher incomes, and respondents to the questionnaire were similar in this regard to the reference population.
DISCUSSION
The methods varied with respect to their efficiency, ability to collect necessary data, and representativeness. A key difference was in the ability to collect data.
The observational survey offered a major advantage in efficiency. Data were collected quickly and easily and virtually all vehicles eligible were included. Not all the necessary data were available. Information on demographics and the fitting of the CRDs could not be ascertained and not all of the expected information was captured, especially where there was more than one child in the vehicle. A higher proportion of children in infant CRDs was recorded in this method, possibly because these children were more visible to the observers than other children in the vehicle.
From an efficiency perspective, the interview/inspection took longer to administer per vehicle than the observational survey, but detailed data were captured on drivers and children and CRD use was examined in situ, by trained personnel. The respondents' demographic characteristics were similar to those of the reference population and refusal rates were very low. The level of incorrect use reported in this method was comparable to those reported in previous studies. 9 11 19 The self administered questionnaire was efficient to administer, but indicated a potential bias towards older respondents with higher education levels, as has been found previously with this method. 26 While a previous study suggested that self report surveys of restraint use can be unreliable measures of CRD use, 17 the results from the questionnaire were comparable to those from the other methods with a few exceptions, the most notable being the age of the children. Using this method in combination with the observational survey would expand the information collected. Neither the questionnaire alone, nor a combined questionnaire/observational survey would allow for inspection of CRDs in situ, nor provide detail on barriers to CRD use.
Conducting focus group interviews was the most effective method for identifying barriers to CRD use. While it was not intended that participants of these groups represent the population of interest, by randomly selecting childcare centres it was hoped that parents recruited would represent a wide range of socioeconomic status. The selection process resulted in almost an entirely female participation, and this bias needs to be addressed. The composition of focus groups can be determined to better represent specific populations of interest if that is required. In the interview/inspection, using CRDs was generally perceived to be easy. Focus group participants differed considerably on this point. This may be due to the different nature of the response sought in a focus group whereas the interview/inspection sought a response within a simple predetermined scale. Such a response would also have been influenced by the prior *Data recorded for responses reaching 5% or more for at least one of the methods.
ÀBecause of the lack of data on subsequent children in vehicles in the observational survey, only the first child/CRD observed in each vehicle has been included. Information obtained on these items for one CRD in each vehicle only.
knowledge regarding the topic among focus group participants. Some modification of the questions would improve the data collection. For example, one question imposed a six month time frame for recall on the non-use of a CRD. A high proportion of respondents considered the question did not apply to them. In comparison, participants of focus groups were not confined to this time period and were forthcoming about incidents of non-use of CRDs. This may, however, simply reflect the open nature of the focus group interviews in which a non-judgmental environment can be developed. In future, this question should be asked without a defined time frame.
Other issues require consideration before undertaking a national study. The ethnicity of the respondents in the pilot study does not reflect that of the New Zealand population that has, for example, a higher proportion of Pacific peoples than does the Dunedin population. Further research is needed to consider the preferred methods in light of their appropriateness particularly for obtaining information from Maori and Pacific populations.
No research has been reported on barriers to CRD use in New Zealand since the mid-1980s. The introduction of compulsory CRD use laws in 1994 is likely to have increased CRD use, but unlikely to have removed the barriers to their use. While two methods are identified here as the most appropriate for obtaining necessary data efficiently, they were piloted with a predominantly New Zealand European sample, in a small city. Consideration of issues related to *Census data available in five year age groups with 20-44 years being the closest approximation to population sampled in pilot methods.
Key points
N The three methods piloted using randomly selected sites and times were generally representative of the population of interest.
N An interview with the driver of the vehicle and a close inspection of the child restraint device used provided the most reliable data on the extent and nature of incorrect use of CRDs.
N Focus groups with a variety of CRD users provided greater detail on the barriers to CRD use than any other method piloted in this study.
N These methods need to be further piloted in different cultures and different geographical settings.
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